Abstract. Present study describes the efficient synthesis of some unsaturated 1,3-oxazine-2-amines including thirteen 4-(6-methoxy-2-naphthyl)-5,6-dihydro-6(substituted phenyl)-4 H-1,3-oxazine-2-amines by KF/Al 2 O 3 catalysed solvent-free cyclization of enones with urea under microwave irradiation. The yields of the synthesized oxazines are more than 85%. The catalytic activity of this catalyst was studied by increasing the catalyst quantity from 0.05 to 0.25g in the step-wise cyclization of chalcone and urea. The optimum quantity of the catalyst for this cyclization will be found to be 0.2 g. The effect of solvent on the cyclization reaction was studied with conventional heating method and microwave irradiation technique. Comparatively, the microwave assisted solvent-free method gave more yields of the product. In this study, the effect of substituents also studied. The electron donating substituted chalcones gave more yield than electron-withdrawing substituted chalcones. This synthetic methodoly offers easy work-up procedure, non-hazardousness, shorter reaction time, environmentally benign reaction and better yield. The physical constants, analytical and spectroscopic data are supported for establishment of their structure.
INTRODUCTION
The unsaturated 1,3-oxazine-2-amine and their derivatives are an important six membered heterocyclics possess one nitrogen, oxygen atom, one double bond and the amine group bonded in 2 nd position carbon from oxygen (Banarjee et al., 2009; Yakovlev et al., 1994; Jacob et al., 1986) . These oxazines are exists more than ten isomeric structures depend upon the relative position of unsaturation and the hetero atoms (Manjula et al., 2009 ). These isomeric structural moieties are important for their biological activities such as antimicrobial, antiplasmodial (Mathew et al., 2010) , anti-cancer (Elarfi and Al-Difar, 2012) , anti-depressants (Tiwari et al., 2011) , cytotoxicity , antiosteoplastic (Zhou et al., 2006) , anti-tumour (Wang et al., 2008) , anti-oxidant (Ando et al., 2006) , antituberculosis (Benameur et al., 1996) , anti-neoplastic (Roy et al., 2009) , antagonists (Blaser et al., 2012) , anti-inflammatory (Seal et al., 1997 (Seal et al., ), anti-infectants (brudli et al., 2010 , IKB kinase beta (Akhter et al., 2011) and PTP-1B inhibition (Gothi et al., 2011) . These oxazine derivatives were applied for improving the super resolution microscope (Oh et al., 2010) , synthesis of eosinophils (Cho et al., 2006) , identification and separation of neutrophils (Lee et al., 2013) .
Many oxazine derivatives were used as dyes (Kass, 1995a) . Numerous solvent assisted and solvent-free synthetic methods were available for the synthesis of oxazine derivatives (Kass, 1995b) . Currently, scientists, organic chemists are interested for solventfree synthesis (Verma et al., 2013; Jung et al., 2006; MaMillan and Washburne, 2013; Thirunarayanan and Sekar, 2013 ;) due to non-hazardousness, easy work-up procedure, shorter reaction time and high yields. Hetero Diels-alder reaction (Manjula et al., 2009) , ring closure reaction (Khalilzadeh et al., 2009) , Betti base induced condensation (Verma et al., 2013) , Mannich type condensation-cyclization (Jacob et al., 1986) and cyclization of chalcones (Elarfi and AlDifar, 2012) were used for the synthesis of oxazine derivatives. Verma et al. (2013) have synthesised some benzoxazine/oxazine fused isoquinolines and naphthyridines by solvent-free method. Elarfi and Aldifar (2012) have synthesised some 1, 3-oxazine derivatives by solvent-assisted method from chalcones and urea. Using eco-friendly method, more than 75% yield of dihydro-2 H-benzo-and naphtho-1, 3-oxazine derivatives were prepared by Mathew et al. (2010) . Efficient synthesis of some 1, 3-oxazine-4-thiones by N-methylimidazole promoted solvent-free method was reported by Khalilzadeh et al. (2009) . Sapkal et al., have studied the role of ammonium acetate for solvent-free synthesis of 1,3-disubstituted-2,3-dihydro-1 H-naphyl oxazines (Sapkal et al., 2009; Turgut et al., 2007 
MATERIALS AND METHODS

General
All chemicals were used in this study were purchased from Sigma-Aldrich and Merck Chemical companies. Mettler FP51 melting point apparatus was used for determining the melting point of all synthesized oxazines in open glass capillaries and is uncorrected. The AVATAR-300 Fourier transform spectrophotometer was used for recording infrared spectra (KBr, 4000-400 cm -1 ) of all oxazines in KBr disc. The Bruker AV400 series type NMR spectrometer was utilized for recording NMR spectra of all oxazine, operating at 400MHz for 1 H and100 MHz for 13 C spectra in CDCl 3 solvent using TMS as internal standard. Mass spectra of all synthesized oxazines were recorded on SHIMADZU mass spectrometer using chemical ionization technique.
Synthesis of 4-(aryl)-5,6-dihydro-6-(substituted phenyl)-4
H-1,3-oxazine-2-amines
An appropriate equi-molar quantities of chalcones (2 mmol), urea (2mmol) and 0.2 g of KF/Al 2 O 3 were taken in a 50 mL beaker, closed with the lid. This mixture was subjected to microwave irradiation for 2-4 minutes at 650W (Scheme 1) (Samsung, Microwave Oven, 100-700W). After completion of the reaction, dichloromethane (20 mL) was added, followed by simple filtration. The solution was concentrated and the obtained solid was purified by re-crystallization with ethanol. The synthesized oxazines were characterized by their physical constants, IR, 1 H and 13 C NMR and Mass spectral data (See Appendix-1 for IR, 1 H NMR and Mass spectra of selective compounds). 
RESULTS AND DISCUSSIONS
Attempts made for synthesis of oxazine derivatives by cyclization of chalcones possess electron withdrawing as well as electron donating substituents, urea and in the presence of catalyst KF/Al 2 O 3 under microwave irradiation. Hence the author have synthesized some substituted 1,3-oxazine derivatives by the cyclization of 2 mmole of chalcone, 2 mmole of urea under microwave irradiation with 0.2g of KF/Al 2 O 3 catalyst at 550W for 4-6 minutes (Samsung Grill, GW73BD Microwave oven, 230V A/c, 50Hz, 2450Hz, 100-750W (IEC-705), (Scheme 1). During the course of this reaction KF/Al 2 O 3 catalyzes cyclization between chalcone and urea followed by rearrangement gave the 1, 3-oxazine-2-amines. The yield of the oxazine in this reaction is more than 80%. The chalcone containing electron donating substituent (OCH 3 ) gave higher yields than electron-withdrawing (halogens, NO 2 ) substituents. Further we have investigated this cyclization reaction with equi-molar quantities of the styryl 6-methoxy-2-naphthyl ketone (entry 11) and urea under the same condition as above. In this reaction the obtained yield was 90%. The effect of catalyst on this reaction was studied by varying the catalyst quantity from 0.05 g to 0.25 g. As the catalyst quantity is increased from 0.05 to 0.25 g, the percentage of yield of product is increased from 84 to 90%.
Further increase in the catalyst amount beyond 0.2 g, there is no significant increase in the percentage of the product. The effect of catalyst loading is shown in Fig. 1 . The optimum quantity of catalyst loading was found to be 0.2 g. The results, analytical and mass spectral data are summarized in Table 1 (See Appendix-1 for IR, 1H NMR and Mass spectra of selective compounds). The effect of solvents on the yield was also studied with methanol, ethanol, dichloromethane and tetrahydrofuran from each component of the catalyst (entry 11). Similarly the effect of microwave irradiation was studied on each component of the catalyst. The effect of solvents on the yield of oxazines derivatives was presented in Table 2 . From the table, highest yield of oxazines obtained from the cyclization of chalcone and urea with the catalyst KF/Al 2 O 3 in microwave irradiation. The infrared and nmr spectroscopic data of selective 1,3-oxazine-2-amines are summarized in Table 3 . 266, 251, 256, 236, 205, 190, 175, 160, 107, 91, 84, 77, 43, 42, 31, 16 (IJSRK), 1(12), pp. 580-596 317, 316, 305, 255, 225, 210, 175, 168, 157, 124, 99, 91, 84, 77, 59, 43, 42, 31, 16, 15, 12 331, 316, 255, 198, 190, 175, 168, 157, 134, 92, 91, 77, 43, 42, 31, 16, 331, 255, 198, 175, 168, 157, 92, 91, 77, 43, 42, 31, 16, 15, 14 ], 331, 316, 255, 240, 210, 157, 154, 91, 84, 77, 43, 42, 31, 16 ], 335, 331, 278, 255, 209, 182, 168, 157, 154, 127, 111, 99, 91, 77, 58, 35, 31, 16 ], 335, 331, 278, 255, 182, 168, 157, 127, 111, 91, 77, 58, 43, 42, 35, 31, 16 360, 359, 345, 344, 331, 255, 218, 203, 161, 157, 120, 99, 91, 77, 44, 43, 42, 31, 30, 16, 15, 18 332, 331, 317, 255, 191, 157, 127, 99, 93, 91, 77, 58, 42, 31, 17, 16, 15, (IJSRK), 1(12), pp. 580-596 347, 331, 304, 255, 205, 198, 164, 157, 107, 93, 91, 77, 58, 43, 42, 31, 16, 15, 20 331, 330, 315, 255, 189, 157, 15, 99, 93, 91, 77, 58, 43, 42, 31, 16, 15 361, 346, 331, 319, 255, 220, 212, 205, 198, 179, 165, 157, 122, 91, 84, 77, 58, 46, 43, 41, 31, 16 361, 346, 331, 319, 255, 220, 205, 198, 165, 157, 91, 84, 77, 46, 43, 41, 31, 16, 15, 23 361, 331, 319, 255, 220, 212, 198, 179, 165, 157, 91, 84, 77, 58, 43, 41, 31, 16 , 15 This synthetic methodology offers solvent-free cyclization, nonhazardous, shorter reaction time, easy-workup procedure and better yields. The analytical and spectral data were supported for these oxazines derivatives.
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